ABSTRACT
Introduction
In 1994 DIGORA, digital system designed the first intraoral storage phosphor system and since then, it has been extensively used in the clinical setting. [1] [2] photostimulable phosphor plates (PSPs) usually have the same size and flexibility as radiographic films. Considering their high diagnostic accuracy and wide dynamic range, they can be a good alternative for radiographic films. [3] [4] Studies comparing PSPs charge-coupled devices (CCD) and conventional film bases have reported that PSPs have image quality equal or higher than that of other devices. [5] [6] [7] Longer processing time and lower image quality after light exposure to plates are among the most im-portant disadvantages of optical plate systems. [8] [9] It has been suggested that plates have to be processed as soon as possible after the exposure because trapped electrons are spontaneously released over time causing subsequent reduction in image quality and lower diagnostic accuracy in the clinical setting. [10] [11] However, in the clinical setting, immediate scanning of PSPs is not usually feasible and a delay exists between the exposure time and scanning. For instance, a time interval exists between the first and last periapical radiographs taken when patients need a series of full mouth radiographs. [12] Numerous studies have investigated the consequences of delay in plates scanning. [5, [8] [9] [11] [12] These studies have mostly investigated the storage conditions of plates in addition to delay and have mostly focused on detection of tooth structures (enamel, dentine, pulp, periodontal ligament space, lamina dura and trabecular pattern). No data is available on the effect of delay on the accuracy of the diagnosis of pathologic conditions particularly approximal caries. This study was aimed to assess the effect of delayed scanning of PSPs on detection of approximal caries.
Materials and Method
Fifty-two extracted human teeth were evaluated, out of which, 26 were premolars and 26 were molars. The teeth were either intact or had non-cavitated approximal caries. Cavitated and restored teeth were not included.
All samples were obtained from dental centers in which the teeth were extracted due to specific reasons rather than current study objectives. Images were saved by SCANORA Lite software in DI-COM format. All images were shown randomly, using simple randomization presented by Microsoft Excel software. Observation of images was done in three separate sessions. In order to decrease tiredness and reduce the chance of over-thinking the previous diagnoses, oneweek time interval was allowed between the observation sessions. After completion of the primary assessment, images were assessed again after a one-week interval.
Observers were allowed to change the density and contrast as desired. No time limit was set for the observers.
In order to confirm the presence of caries, the teeth were sectioned individually and serially in the mesiodistal direction using an IsoMet saw (CNC; Nemo 
Data analysis
Caries detection data were analyzed by calculating absolute/definite sensitivity and specificity values. In this study, absolute sensitivity/specificity was defined as the number of definitively correct diagnoses .Moreover, complete sensitivity/ specificity was defined as total number of definite and probably correct diagnoses. The positive value (PPV) and negative predictive value (NPV) were also reported as an axillary finding. In order to compare sensitivity and specificity, repeated measures ANOVA was used. If the difference between indices was significant, (p< 0.05) pairwise comparison was carried out using LSD test. LSD is a famous post hoc test for ANOVA models, which is based on the lowest significant differences. Statistical analyses were performed using SPSS version 20 software.
Results
Of 52 teeth that were intact, or had non-cavitated approximal caries, 26 were molars and 26 were premolars.
Seventy-eight approximal surfaces were evaluated. Histologic examination, as the gold standard for diagnosis, revealed that 47 surfaces (60.3%) were intact (no caries), 11(14.1%) had enamel and 20 (25.6%) had dentine caries.
The mean and standard deviation of diagnostic indices at different times of scanning and two times evaluation by the four observers are shown in Table 1 .
In current study, NPV and PPV were calculated using sensitivity and specificity values and are only collateral findings.
In in vitro studies, in which real positive and nega- evaluated the effect of storage conditions of sensors while we only evaluated the effect of time. [14] This study was in agreement with that of Sogur et al. [5] The difference between our results and those of other studies may be due to the storage conditions. In our study, storage condition of all specimens was matched and they were all kept in a light-tight box. In addition, previous studies only assessed the detection of lesions by the observers instead of using a five-point scale.
Even those using such a scale often combined the definite and probable diagnoses for final statistical analyses while in our study, definite and probable diagnoses were analyzed and reported separately.
Our study showed decreased diagnostic accuracy for detection of approximal caries after 30 minute-delay in scanning and we may conclude that such a delay may significantly have an impact on the clinical outcome.
In conclusion, it is recommended that the plates should be scanned immediately after exposure in order to prevent a decrease in their quality. Delay less than 30 minutes will not have a significant impact on the accuracy of detection of approximal caries. In case of delay longer than 30min, even if stored in a light-tight box, the image will not be reliable enough for detection of approximal caries.
Conclusion
As the first study to assess the effects of delay in scanning PSPs on the diagnostic accuracy of detection of approximal caries in the enamel and dentine, the results showed that the difference in the mean complete sensitivity for detection of dentine caries was significant between time zero and 10 min with 120 min. However, the difference in the mean definite dentine sensitivity was not significant. The difference in the mean definite and complete sensitivity for enamel was not significant either. It seems that the diagnostic sensitivity for enamel lesions is also low in immediate scanning; indicating that radiography usually underestimates the extension of enamel caries. In order to detect approximal caries more accurately, DIGORA PSPs should be scanned within 30 minutes after exposure.
